Abstract: Opportunity cost is a core, defining concept of economic science. The early Austrian economists are generally credited with the discovery of the concept and its early application. Here, it is shown that Richard Cantillon, the father of economic theory and method, developed and applied the concept of opportunity cost. His "intrinsic value" was not an objective cost approach, but merely an attempt to estimate opportunity cost. This finding exonerates Cantillon from the charge of objective cost theorist and predates the discovery of opportunity cost one hundred and forty years earlier. Had his readers, including Adam Smith, properly understood him, a gigantic cul-de -sac in economic theory-the labor theory of value-could have been avoided.
Introduction
Consideration of what must be foregone in order to produce a good has been variously called user cost, alternative cost, and since its popularization by Frank Knight, opportunity cost. In contrast to accounting costs or the tallying of the inputs of production, the concept of opportunity cost examines what those inputs could have alternatively produced. A parcel of land could be employed to grow crops, as a recreational park, or to provide the site on which to build a house. Whatever action is chosen, the next most highly valued alternative is the opportunity cost. As such, opportunity cost lies at the heart of economic choice and entrepreneurial action. In contrast, accounting costs often miss the vital information on which choices are actually made.
Opportunity cost is a central concept of economic science. In a world without scarcity, all alternatives could be achieved, choice would not be necessary, and cost would not exist. When choice among alternatives is necessary, individuals must formulate subjective values for goods. Thus, both supply and demand have their foundation in the concept of opportunity cost because consumers must also evaluate their alternatives, make a choice, and sustain a cost in terms of their most highly valued option foregone.
2 Models can be developed and tested that seemingly ignore opportunity cost, but genuine economic insight relies on the analysis of alternatives taken and alternatives foregone. Stigler (1941, p. 147) attributed the economist's conception of cost to the Austrian branch of the neoclassical period:
Menger lays the groundwork for a correct theory of productive organization-i.e., for the determination of the allocation of resources.
The final development, however, the theory of alternative cost, is left for Wieser to formulate.
Later, in an act of academic self-flagellation, Stigler (1955, p. 8) found that John Stuart
Mill understood the concept of opportunity cost in 1848 in an example of the alternative uses of agricultural land. Here Mill, unlike Marshall, made a "frank and clear recognition" that rent is derived from the existence of alternative uses for resources.
Indeed, the concept of opportunity cost can also be seen in the work of J.H. von Thünen (1823) , and possibly even in that of Galiani (1750) and Condillac (1776) . 3 Coming forward in time, the concept of opportunity cost was developed by Böhm-Bawerk (1894 , 1889 ), Frank A. Fetter (1904 , Herbert J. Davenport (1908 Davenport ( , 1913 , Philip H. Wicksteed (1910 Wicksteed ( , 1914 , Frank H. Knight (1921 , 1928 ), Gottfried Haberler (1930 , 1934 , and Lionel Robbins (1930, 1932, 1934) . 4 Marshall never wrote explicitly about the concept, preferring instead to rely on equilibrium and simple competition among competing uses of resources to guide allocation. 5 In contrast, Schumpeter (1954 Schumpeter ( , p. 1044 considered opportunity cost to be the great contribution of the early neoclassical period.
This important history of this key concept of economic theory is in fundamental error. The seemingly unlikely claim of this paper is that Richard Cantillon discovered the concept of opportunity cost one hundred and forty years earlier than its conventional dating. This finding is especially surprising given Cantillon's use of "valeur intrinseque,"
his well-known search for a par value between land and labor, and subsequent interpretations that describe him as an objective cost theorist and a proponent of a land theory of value. This contention seems all the more improbable because Cantillon used intrinsic value to designate his estimate of opportunity cost.
To sustain this claim, it will be shown that Cantillon understood and presented the concept of opportunity cost in his sole surviving contribution, An Essay on the Nature of Commerce in General (1755, hereafter Essay) , and that his concept and overall economic 3 Galiani and Condillac were students of Cantillon's book. It would seem that von Thünen was possibly influenced by Cantillon either directly, or indirectly by the Physiocrats, but no German translation was available in his time. 4 For complete references and a more complete history of the development of opportunity cost see Buchanan (1969a) . 5 Stigler (1941, p. 66 and p. 93, n.1). model meet all the conditions of our modern terminology. There are good reasons why his discovery of the concept was not perceived and acknowledged, but there also is some evidence that Cantillon's contribution was passed down and absorbed by the currently acknowledged discoverer, Carl Menger. Cantillon's life was one of many mysteries and his economics has presented many puzzles, but the central puzzle is solved hereCantillon was the first to discover the concept of opportunity cost.
6
If such a claim could indeed be sustained, would it mean anything more than a rewrite of history of economics textbooks? In addition to the four important scientific reasons to study the history of the economics in general, Schumpeter (1954, pp. 4-6, 301) might have added, that like in the case of Galiani on value theory, a more careful reading of Cantillon on cost would truly have "rendered superfluous all the nineteenth-century squabbles-and misunderstandings-on the subject." As such, this undiscovered discovery represents a gigantic and unnecessary detour in the history of economic thought.
7
To that I would add at least one more positive reason that leads me to explore and press this claim. Thornton (1998) for a recent description of his contributions. Cantillon is the originator of many of the basic methods, concepts, and theories used by economists. He was the first to use abstraction and deduction, methodological individualism and subjectivism as a system of analysis. He developed models of price and wage determination. Cantillon integrated advanced notions of population theory, spatial economics and public finance into his overall analysis of the economy. His treatment of money and banking is considered very modern. Cantillon was the first to provide a microeconomic analysis of the role of money in the economy including the balance of payments and the business cycle. He described the price-specie-flow mechanism before Hume and was the first to systematically analyze the pitfalls of discretionary monetary policy. 9 See Walsh (1987) , Brewer (1988) , and Aspromourgos (1989) for descriptions and criticisms of Cantillon. Throughout the Essay he used the term intrinsic value, an idea that is now anathema to modern economists. In the extreme, this concept is a primitive, even mystical mechanism, far inferior to later developments by the classical economists.
is the central puzzle of Cantillon's economics. According to Hayek (1952, pp. 24, 31, 209-10) , all major advances in economics are linked to the proper understanding of subjective value and opportunity costs. In like manner, Buchanan (1969a Buchanan ( , 1969b asserts that reliance on objective valuations causes "methodological chaos." And yet Higgs (1931, p. 386) Here the father loses the cost of the apprenticeship (tuition) as well as the foregone labor (income) for a period of seven years (four years). Cantillon went on to use opportunity cost-"the time lost in learning the trade and the cost and risk incurred in becoming proficient"-to help explain the rent or higher wage paid to artisans and craftsmen. He used the word cost to refer to expenses incurred and included the cost of clothing in opportunity cost because children on the farm contributed much to the production and upkeep of their homespun clothing, while those in apprenticeships did not.
13
Therefore when one examines Chapter X of the Essay (33/27/15), "The Price and Intrinsic Value of a Thing in general is the measure of the Land and Labour which enter into its Production," it should be understood as the opportunity cost of a thing can, in general, be reckoned or estimated by the resources which you have employed in its production. He began the chapter with a discussion of productivity and comparative advantage, using examples of both land and labor. Land and labor have comparative advantages. Higher quality resources produce greater market value, but also enter into your opportunity cost, or price of production. Opportunity cost is regulated by alternative uses and market prices. He is clearly not referring to the quantity of resources but to their alternative value. When Cantillon (36/29/16) writes:
By these examples and inductions it will, I think, be understood that the Price or intrinsic value of a thing is the measure of the quantity of Land and of Labour entering into its production, having regard to the fertility or produce of the Land and to the quality of the Labour. The existence of the puzzle can be explained by two primary factors. First, Cantillon died (or disappeared) twenty years before his book was ever published. His manuscript circulated among a small group of intellectuals, but he had little opportunity to explain the details of his writings and made no surviving public comments, except where he explicitly warns, in the Essay (140/107/46) itself, that readers are likely to misinterpret the term intrinsic value. In addition, there are no other extant publications of Cantillon, and the empirical supplement to the book, which supposedly illustrates many of his points, was lost.
The manuscript has been recognized by everyone who has read it as brilliant and pathbreaking, but there is ample evidence that readers could not fully comprehend the manuscript in its entirety. Higgs ([1894 Higgs ([ ] 1926 reported that Cantillon's reputation could "never have rested upon the popularity of his little book" and that Gournay "had to exercise his great personal influence to persuade his disciples not to neglect it as others were doing." The elder Mirabeau accounted for "the failure of the book as due to the defects of its style and the aridity of its subject."
Many great economists of the 18 th -century labored at length to illustrate or extend Brewer (1992, p. 191 Brewer (1992, pp. 66-69) laments that "the exact procedure is hard to disentangle from Cantillon's verbal argument" and that the solution would be forthcoming if Cantillon had 18 Jevons "Richard Cantillon and the Nationality of Political Economy," in Higgs edited (1931, p. 333) and Brewer (2001, p. 133) .
19 Also see Brewer (1988) . This derivation of a land theory of value gives us an indication of how Cantillon was a likely influence on the Physiocrats who believed that wealth and economic value could be attributed to land.
provided a "formal mathematical model" or if the statistical supplement had not been lost.
In a similar vein, Aspromourgos (1989 Aspromourgos ( , 1996 takes this analysis a step further.
He concludes that Cantillon and intrinsic value face the circularity charge, in that costs cannot be known independently of prices. He also notes that profit is absent in the discussion of prices and only enters the text in a casual fashion and that rent is also given a cursory treatment. All of this is further complicated by Cantillon's analysis of interest, which is treated in correct and complete detail.
Like Brewer and others before him, Aspromourgos sees problems of present ation in the Essay, but perceptively mentions two noteworthy aspects about the land theory of value attributed to Cantillon, namely that the quantity of land and labor are only measures of intrinsic value and that money is the best measure of the par between land and labor.
He also notes that Cantillon's pursuit of par was theoretically motivated whereas Petty's was empirically motivated.
Pendergast (1991) has argued (within a different framework) that Cantillon did have a theory of profit in which capital employed earned a proportional return. In the opinion of the present reviewer that interpretation is open to question; it also, unfortunately, leaves the impression that Cantillon's theory is something rather peculiar-a unique excursion in an odd direction which can hardly be of more than antiquarian interest. The reader is given no inkling of the possibility that Cantillon offers an approach to the theory of value and distribution which not only escapes the problem of the labour theory but is also at the same time free of the circularity of the marginalist treatment.
He suggests the following resolution: Cantillon's concept of intrinsic value is not based on physical inputs, nor should the land theory of value be ascribed to him. Grieve noted Cantillon's emphasis on the heterogeneity of resources and claims that these resources are only measures of, or proportionate to, intrinsic values. He therefore suggests that
Cantillon produced an income shares/cost of production theory of value.
In his critique of Rothbard (1995) , Hülsmann (1997 Hülsmann ( , 2001 ) defended Cantillon against the charges related to objective cost theory. He noted that intrinsic value is not conceptually detached from the market, but is a price not realized on the market. For
Hülsmann, Cantillon did not pretend that market prices are determined by costs and thus he avoided the error of viewing value solely in terms of land and labor. He observed that intrinsic value is merely a measure of land and labor and that Cantillon was driving 20 See Aspromourgos (1989) .
toward entrepreneurial calculation in terms of money prices. With these observations, Hülsmann closes Rothbard's "big gap" in Cantillon. He draws upon Cantillon's discussion of the gold mine to conclude that costs were grounded in survival, and that survival demands that the costs of production not exceed the value of the product.
The claim that Cantillon's concept of intrinsic value was based on opportunity cost was broached earlier by Thornton (1998) ; a suggestion based on the fact that the orthodox interpretation simply presents too many glaring inconsistencies to be maintained against the textual evidence. First Cantillon examined the decision maker's alternatives in such cases as the landlord's choice of how to use his land. Next, the implications of these choices are drawn. In production, more horses mean fewer servants.
In consumption, more Belgian lace means less champagne. The modern essence of opportunity costs can be distilled from James Buchanan (1987) , who describes the economic view of cost as consisting of four basic tenets. First, opportunity cost implies a decision maker. Second, opportunity cost is the value that exists in the mind of the decision maker. Third, opportunity cost is set at the moment of choice and cannot be realized thereafter. Fourth, opportunity cost is subjective in nature and cannot be measured by an outside observer. The unique characteristic of opportunity cost is that it is forward looking or ex ante. Opportunity cost is choice influencing, not choice influenced. In contrast, the accountant works with ex post choice-influenced costs when the monthly bills are paid and balances are calculated. Cantillon's use of "intrinsic value" had all four characteristics of opportunity cost and he made the crucial distinction between choice-influencing costs and choice-influenced costs.
In terms of Buchanan's first tenet, Cantillon was careful to identify the decision maker in a variety of situations. In fact, his identification of the relevant economic decision maker has often been acclaimed as one of his primary accomplishments. No economist has placed greater importance on the role of the decision maker or greater emphasis on identifying the most important decision makers in society. He considered the decisions of ordinary citizens, farmers, craftsmen, merchants and entrepreneurs in terms of intrinsic value.
The most important decision makers for Cantillon were the Prince and the landlord, who played a dominant role in the early 18 th -century economy. He who owned the land had the income necessary to make the bulk of consumption decisions and determine how resources will be used, whether they managed the land or rented it out.
Writing on Cantillon in the original Palgrave's, Henry Higgs ([1894 Higgs ([ ], 1926 concluded: "To consumption and demand he assigned an importance not generally recognized until much latter." Schumpeter conc luded that "Cantillon had a clear conception of the function of the entrepreneur" and that "nobody before Cantillon had formulated it so fully." Indeed Cantillon's entrepreneur lived on into the classical period through the works of A.R.J. Turgot and J.B. Say.
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The second characteristic of opportunity cost is that cost is an alternative in the decision maker's mind. In the Essay we find several situations in which Cantillon tried to place the reader inside the mind of the decision maker. For example, he enunciated the important considerations a father takes into account in placing one of his sons into apprenticeship-what must be given up and what are the alternatives. He also examined the alternatives of a landlord raising more horses where he explicitly recognized that the landlord will have to forego servants as a result, because land will be transferred from 21 While Wieser is credited with coining the term opportunity cost (and marginal utility) his contribution to the concept over that of Carl Menger appears slight according to Streissler (1987) . Actually, the English term, opportunity cost, was probably first coined by Green (1894) and popularized by Frank Knight. 22 Schumpeter (1954, pp. 222 & 625) and Salerno (1985) .
crop production that would have supported the servants into pasture to feed the horses.
Cantillon also portrayed the choices of the farmer, such as what crop to grow, or whether to use free or slave labor, in terms of opportunity cost.
The opportunity cost of most consumption decisions is reckoned by Cantillon in the alternative production decisions of the landlord. Likewise he did a masterful job throughout the Essay of describing the opportunity cost of purchasing goods produced from foreign countries. By integrating transportation costs and population theory into his analysis, Cantillon was able to describe the opportunity cost of imported goods in terms of local production and population. If France wished to import fine lace then it would have to forgo a very large amount of wine produced and some population. By fully complying with Buchanan's first two tenets Cantillon demonstrated that his conception was private and individual, not related to the physical attributes or nature of the good. His view of price was not based on the costs of production, but on choice and actual scarcity.
The third tenet of opportunity cost is that cost is created and exists at the time of choice. This is how Cantillon formulated cost and choice. His (38/31/16) discussion of actual and hypothetical choices made clear that cost is incurred simultaneously with choice and "there is never a variation in intrinsic values." True enough, once a choice has been made, the opportunity cost related to that choice does not change. This solves the longstanding puzzle of how Cantillon could state that it is impossible to fix intrinsic values and that there never is any variation in intrinsic values. To explain the latter, some have suggested that Cantillon had no concept of economic progress, but this conclusion is difficult to accept. The real solution is that Cantillon thought it was impossible to fix intrinsic value in the sense of opportunity cost across nations, people, and time, but that once the choice had been made, no variation in opportunity cost occurred.
The fourth aspect of opportunity cost is that cost is subjective and is not objectively measured. This issue is the source of much confusion associated with
Cantillon's economics. While he has been considered an objective cost theorist, he clearly thought in subjectivist terms, especially when defining wealth in the opening paragraph of the Essay as "nothing but the Maintenance, Conveniences, and Superfluities of Life." More directly, Cantillon wrote that consumption depends on the "Humour and
Fashion of Living of the Prince, the Lords, and the Owner: if these are fond of drink, vines must be cultivated; if they are fond of silks, mulberry-trees must be planted and silkworms raised…if they delight in horses, pasture is needed, and so on." Cantillon (7-8/7/7) demonstrated that choice is subjective and is made between alternative enjoyments. Opportunity cost is a real obstacle to choice. Indeed, Cantillon (60/47/23) wrote that everything in the State depends principally on the tastes and preference of property owners and described this as a main focus of the Essay.
Market prices do change over time and can diverge greatly from intrinsic values because market price depends on subjective valuations and market conditions. In his example of a gentleman building a garden, the intrinsic value is stipulated as twice its market value, but the garden is built because he values the garden more than what could have been produced on the land, plus expenses. Cantillon (37/29/16) described intrinsic value here in terms of the costs and opportunities foregone, stating that the garden's intrinsic value is "the value of the Land and the expense he has incurred." Here Cantillon was clearly not referring to a natural or long-run equilibrium price, nor was he using a "real" cost approach, because he included both the direct expenses of building the gardens as well as the opportunity cost of the land-a masterpiece example of opportunity cost with clear subjective elements that conforms with contemporary practice. It is reminiscent of modern textbook examples that examine the opportunity cost of capital invested in a small business and the entrepreneur who accepts a lower income in order to become her own boss.
Finally, Cantillon's concept of intrinsic value is forward looking and choice influencing. He conceived of choice in entrepreneurial terms where resources are entered into production for the pursuit of future profits. He examined the alternatives of decision makers and discussed possible changes in market conditions. Cantillon (56/43/22) used the word cost to refer to accounting costs that were determined by past choices in the sense of paying one's bills or expenses. He clearly understood intrinsic value as something that influenced choice (i.e. opportunity cost) while he used the term cost to refer to the choice-influenced bills we pay as a result of making choices.
When intrinsic value is understood to mean opportunity cost, the mystery of Cantillon's omission of profit disappears. Entrepreneurs calculate intrinsic value and market price and engage in those activities where intrinsic value is less than or equal to market price. In stable markets, intrinsic value will likely be close to market price, and when prices fluctuate widely, large profits and losses are possible. The entrepreneur will also engage in projects such as a garden, when the intrinsic value exceeds the market value, if the entrepreneur values the garden higher than the intrinsic value of building the garden. Profits are not missing; rather Cantillon built them into his system as the driving force of all action and choice. Indeed, as a man who lived by his wits in volatile securities markets, Cantillon was perhaps more attuned to profits and their role in economic activity than many of his contemporary economists.
IV. Cantillon in Context.
Cantillon had a far richer understanding of cost than that attributed to him: a simple measure of the quantity of land and labor that enters into production. The interpretation that intrinsic value for Cantillon is equivalent to opportunity cost is entirely What is most significant about Cantillon's achievement in the field of value and price theory is his down-playing the quest for rules and formulae that might account for the 'normal' relationship between the value or price of various goods and concentrating instead on the forces and mechanisms that are consistently at work in restoring these normal relationships.
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Cantillon's own term, "intrinsic value" is to blame for much of the misunderstanding that enshrouds his economics. This term evokes notions of objective values like the fineness of gold, the caloric value of food, and the destructive capacity of the unleashed atom. However, as shown in the previous section, Cantillon used the term to describe the resources that had been sacrificed by placing the m into the production of a particular chosen good. In other words, he used the term intrinsic not to refer to the objective properties of a good, like the malleability of gold, but to the value of resources put into production.
It is also important to remember that Cantillon was naming and describing a concept for which a term did not already exist in the Western world, for Cantillon obviously knew many different languages. Cantillon (140/107/46) clearly recognized the difficulties with using the term intrinsic value and explicitly recognized the potential for confusion:
In this Essay I have always used the term Intrinsic Value to signify the amount of Land and Labour which enter into Production, not having found any term more suitable to express my meaning. I mention this only to avoid misunderstanding. Schumpeter (1954, p. 219 ) also recognized the potential for confusion when he recommended "never mind the objectionable word, it is quite harmless." Quite plausibly
Schumpeter was referring to the fact that the meaning of the word intrinsic had changed over time, and that the generally accepted meaning had changed in important respects after Cantillon wrote the Essay. In French, it was originally a term of philosophy which simply meant inside or interior to something, often referring to a thing's qualities or properties, such as beauty. 24 Only later was it understood to mean that which is essential and proper to a thing, and the connection of weights of money with intrinsic value was added.
25
True, John Locke had used the term intrinsic value to refer to the value of silver money as the estimate which common consent had placed on it, and thus in the sense of belonging to the thing in itself, or by its very nature, or inherent in the thing itself. But
Cantillon, as we have seen, dismissed Locke, who used the term in its third meaning. It only makes sense that Cantillon was using the term according to one of its first two meanings (in English), which is to be situated within or internal to and in the sense of being secret and private. The third meaning of intrinsic, and its scientific and objective Be that as it may, other writers have walked down a similar path, and their individual and collective insights lend further support to this new interpretation.
For example, Spengler (1954, II, p. 407 ) provided a description of the standard interpretation of Cantillon's intrinsic value term but noted that:
Cantillon shows how farmers and others, animated by self-interest, guided by the behavior of market prices and alert to the opportunity costs of particular courses of action, change their activities until they arrive at a combination which, under the circumstances, is satisfactory. Hébert (1985, p. 272) has also noted that Cantillon understood and used the concept of opportunity cost. He showed that Cantillon went further than Smith; or rather Smith did not go as far as Cantillon, in providing a description of price determination and intermarket price determination. He noted that Cantillon's writing "is rich in suggestions of self-interest as a motive force, relative prices as signals to adjust resource use, and opportunity costs as a basis of economic decision making." Bordo (1983, 234 ) also made the connection between Cantillon and opportunity cost:
Finally, although it is not explicitly stated as such, the interest rate viewed as the price of money (as opposed to its exchange value) could be interpreted as an opportunity cost variable in the demand for money.
Possibly the most intriguing evidence of Cantillon's enlightened influence on later writers is the fact that Carl Menger, the acknowledged originator of the concept of opportunity cost, owned a copy of the Essay (1755), which he apparently purchased and read prior to the publication of his Principles in 1871. Hayek, ([1931 Hayek, ([ ] 1991 .
